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m^mi] uffxNmT'm^-^n^ (mxn) 5^- 
-»#;^©KDfTJE^?F#*i#^)^^n. ( (m+p) x 

X hx^-tfem->>5j^.'i'«. ^l:fs\pi\z (M+p) / J 
-»5i?Jl/T?g|OfriE^?-^3S5'J*}^fi5tb, #7^-AO^t 

(N/2) + (L-l) m<D'>>:!ii)U7'—:^^m:k^m 
[W*J12] Mff XN^JT-lt^Sn^. (MXN) 5=^- 

->>#;i/romoffriE«?^*i#*p^ti, ( (M+P) X 

N) z^>iii)va:>mD?TiEmmyuy ^i}m0z^n. 

7.hx7-^tti-»3i^;i'«> ^J:^isatc (M+P) 

(N/2) + (L-l) m(D>'y^)i'^—i$'7i)m^^wi 
^tiTmm-^tix'^^^sE.mmi^ ({au, j, k. l. 
M, N«sfc) iDm^yjmz^i^x, 30 

A*-x hx^-^m->>#;u*^*M-3TVis<i:^w$n^c 

[»*313] Mff XN^jT'«fiK$n^ (MXN) 5=^- 

'>>^s)i(Dm*)fTiEm^^mm-^n. ( (m+p) x 

fij«mfc;\*-x hx5-«^tti->>^>'i'*i}f A$n, A*— 

X hx^-^m->>4^ji'«. m:^i^iz (M+P) /j-> 

(N/2) + (L-l) m(Oi^>:^)lv'—:$^tfim^'B^Wi 

^nmm^tiT^^^mmm^ ({at, j, k. l, m, 
N«sigc) <Dmnn±:^miz^^^x. so 
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ffi^®ltrcC)7l/-AtC}f A^nfeA— X hX7— ^diS> 

A-X hX7-«lffiv'>Jp;U7&*®-pTViSi:^Ui$n3t 

^CD7l/-AcD5^-i5'<&W^iaL. «^tii Lfdl^Wfl 

n&mt^ai^m.^t(Dmmmmrzimmzz^y h vtz 
iiLm\z7'-^zy>:^)i^^m,^^^W}i^xmmy'-^^m 
mvy^--i"^>^)v^nx. 

ItrfBA-X hx^-Mtti->>7j?;K7)g|OfTiE$nfcx- 
^'t, ->>:}^;U5i-#M^^»)UTaiiLfcA--Xhx^ 

[B*3S4] A-X hX5'-^m->>#J>*^MoTV^ 

A--X hx5'-^m->>#-'i'*^ofriEmiib 

T^- ^ *i_hfam 0 ITiE b A*- X h X ^ -«im -> >d?;l' 
x-^'i:^bi/^^i-§iL^<£, ^nt^^®7'-^'->>Jp>'K^ 

[»*^5] ±iBA'-X hX^-t^aj->>'J^>'W^*>'l/ 
-Art{c1fi^®Hlf}f A^nxiiD, 7^-5'i>>d^;b/5^'S 
SBI^tl, ^i-iiL^i^SgMbTWaaiT^I^, «-A-Xh 

X ^-«ltB >- >'}^>'K^iE b Vi^i-fiJ.^X' l/»75^*^m nfc 

[ffi*^6] ±ia/N*-x hx7-«^tti->>#ju*^7^ 
-rnx^m^nfeB^, ^feTaKi^»3«#®tt©:7i/-A 

tC*3tt-5^MI^»l«#{t*fe3fiViA-X hX7-«fem-> 

>/}^;wcDilD«^tt}iTiEiS**iB-<. iktc-^oifrcD/N'-x 
hx^-^ffi>'>'l?Jl'OM0^Wffr:iEite*^iB^. ^fiE 

tfetU^tli^Bt, A-Xhx^-«^tHffl->>#;i'©*«^(' 

->>4-s;i/:5^fiJ,^*^HbTS^Pb, ^Mbfc5^-i$' -> 
>:;i^;UttX5-ibT:7 5'^&75:T. 7="-^ >'>5f^;i/© 

^oiriE^eia^ff •5ai^« 1 75MiiS*«3 ©vi-rnj&v— 

[»*JS8] Mff XN^JT-«EKSn^ (MXN) 

v'>5p;u©s^ofTiE?3F#*<ftJra$n, ( (m+p) x 
tij«RiT{c/N*— X hx7-^m->>3i?ju*^if Asn, A- 



I 
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X hX7-«im->>jt^;i/«. m:f3i^iz (m+p) /j-> 
(N/2) + (L-i) m<D=^>t-}V'T-'5'i)^mA'&m 

Crt*)S9] Mfi^ XN^JT«fiK;^n^ (MXN) 5=- 

-»#;K!!)KDfnEif#*^#jjp$n. ( (m+p) x 

Xhx^-tfemv>#>'i'tt. ^J:^i6]tc (M+P) /J-> 

lC«|^»i«^;i^*#J)P^tl, #7^-A®NWm-^S.t>' 20 
(N/2) + (L-1) m(r>l^'>i^)\''f—91fimiKWSk 
$nTfBgi$tlTVi-5)BB^!«#: (fib, J, K. L, 

[i»*«io] MfTXN^jr«^sn^ (MXN) 7^ 

P->>5l^;i/©i^OiTiE?9F#*^*#J!jn^ti. ( (M+P) X 

N) -»d^;KDi^oiriE'it«:rD-;/i^7&t«fi!c$n. #fT 

*ij«m«cA*-x hx^-i^m->>'J-^;i'jo^*jf A^n, 
xhX5-«ltiiv'>3i<;p«, ^J;^i6]tc (M + P) /j-> 

(N/2) + (L-1) m'y:i->y^-)^'r—^^^M'A^m 
•snm-msnx^^^^mmmf^ (fit. j. k. m. 
N«s») . <Dmnn±mm.izi5i^^x. 

mmmnm^m^m&G^mmTb^'^-rnx^'^^m-^. mm 
«^c5Sti®7 u-Aizmx^nrz.n-7. hx5-^m-> 

A*-X hx^-«ltti->>;l^;l/*^*g^-:)TVi^i:^m$ti;t 
e.. -eoyU'-AW^^'-^&SlEIHb. ^ffiLfcl^ffi« 50 
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la L ^— ^ -> > #-5 t . 

WIBA— X hX7— ^mv'>3J^>'l'CDM0ffTiE$nit7^— 

^'t, >'>jK;i/^J-|RL^«:i^»bT«i8LfcA-X hX7 

-CttiS b it X- -> > # iSrSJ^'T -S^-g: t . 

1 1 1 hX7-1^Hl-»Jp;U*«^oT 

A*— X hX7-#tli->>4^;l^^^0ffriE5!lS 

vtzf—^h. yu—AfHy'—^-yy^Ji^^n^rnvx 

[fS*3B 1 2] jiEA-x hX7-tfem->>3i?;u*«7 

i/-A[*3i'^t^ffiBiT»A$nT*3 0> ■x-^->>#;w*^ 

^fij^-^c^^^-r^w*^ 8 Tbm^im. i o oti-rn*^— 
mzum.(r>mnm^&WL. 

[rt*3S13] ±fSA*-XhX7-«^ffiv->#;U35f7 

AlC*lt-i>Sfel^W«^tc«fcjavvt-X hx^-^tii 
->>#JUCDKO«^t±SinEiS*«:iH'^> 'M.\z^<Ol^(Dn- 
X hX5-^tU->>3l<;pcom0^tlifTiE^m<£rIi^, a 

ifi^^^ntzM. A-x hx^— ^aifflv->jj^;u®*^ffi 

T->>3l?;i,^tiJjiS^^MbTW«ilb, ^Mbfcx-^ 

->>4?;L'ttX7 — ibT:75i!^^fcT, ^' ->>5l^;i' 

[0 0 0 1] 

m\z'f-^m.mt.m^tisE9m(Di^'SMm^mm\^tz7' 

[0 0 0 2] 

[se*©s^i5] A-'f h (8 tf-y h) *e-cx>'^';i'7^- 

^*fE^b, ej^t"^->X5^A«Ci$'UTtt, U-h'ya 
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5«^j&i#5.V». IP-^. (MXN) A'-Y h®7^— i'^Mfr 
XN^JcDff^JtClHML. ?iJ«(Z)M/W hOtSSSEICP o 

*#JllbT. (M + Po) frx (N + P i) ?IJ©'J-K 

(0 0 0 3] ;l«J;p;^U-Hy^^>S^OfTIE«^^# 10 
:/a<;/i'tt. ??F^B§^^*:©:;*:#^. IP*. (M + Po) x 

(N + Pi) JC^tT^^OffTlE^ltfy-h'CDaP^i- (P i 
XM+PoXN+PoXP i) ©it^ (Jtfi^) 7&^/h$ 

lE^^"?— FPi, P of)^:k^\,^m.. ^>^AKOtC*f 
UTfeA'-X hSIOlc*fLTfefriEt6:'3«iiS<7S:-5. 
[0 0 0 4] eiciT, 'j-HyD^>KCifnE««=#y 

i . Pot)''h$ViU-HyD^:>KOfTiE«l?#yD>;/ 
Cr<D:f3i)i, U, N*<:*c#<, t3!oTPi, Pofe:fc#l» 20 

[0 0 0 5] ;i®J;^(CM. Ni£r;*:# <-rnii. [^— « 
jLfi^TfePi, Po*;*:#<ttl5tE-g.>t«e). iBV^fTjEtE 

[0 0 0 6] rn—iz. 'J-KVD^>^^■^|§^«fiS:T'^ 

M+P oRO^N + P i «2 5 5yt-r hJMTT-ft|(t 
ntS75£e.>5:l'ii:V^C>*J^<)#^ft^d^*fe^. i^, JiiHP i HP 30 
I *?'J®g|OITIE^?F^«> P ottPOJ^?iJ®ilOfnE«F 

[0 0 0 7] c:ne.®it^fr^7t;tc> -w^^fies^^T^-i'T 

tUT, DVD-ROM-^DVD-RAMS.aCDVD- 

rt. DVD-ROMiDVD-RAMttI SOft*^D I 

5 1 6 44 8 (8 0mm DVD-ROM) , DISl 

6 44 9 (1 2 0mm DVD-ROM) , DIS16 
8 2 5 (DVD-RAM) tbXfllSbfc. 

[0 0 0 8] C<DDVDS*&Ttt. ^ D fTlE^? "^{tifflS 40 

:^iS:ic*fLT, RSPS (u-HyD^>7'DiS^i:7 hri 

[0 0 0 9] DVD<Dl^OfriE:^StC*fLT«. 
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[0 0 101 fES/ff*:^iC»C||bT«, 

[0 0 11] ^MiSS^A, *f#I^>X©g|P€:NA<i: 

(1) CDJ;^tc*$ns, 
[0 0 12] 

R=0. 32A/NA (1) 

(1) tc«rJ;'5fc, i^— tf3t©X7p-;/ h-y-'TX 

1/ >XCDM P^N A Sr:*:^ < -rti^S^ i/i„ 
[0 0 13] DVDiCiiViTti, ggffl^nTl^i-S 

S[fitt6 5 0 nm, NA«0. 6Tafe«), ©OfrjE:^SE: 
tlxTtt, U— h'y P^:>a??F-^T, (MXN) = (1 
9 2 X 1 7 2) n-i hOtt^T^— ^'yn-^/7tc^*UT, 
*^PI = 10>'Wh. PO= 1 6 A-f htr-s, 

nmnn^ rs (132, 172, id 

^JfiJil-??-^ rs (208, 192, 17) 

TX^— V— i7*X7— 5l*-:^->3 >i:LT&Vi, X7— 

*:'!:l 6ff©A'— X hX7— *^fTlET^-5. 
[0 0 141 DVD-e«, IE®?eaf«x-5'tf>y h«= 
0. 2 6 7 nmTabS*^?), 

0. 000267X8X182X16 = 6. 2 mm 
6 mmoys*— :^ hx5— fTiE|g;'3*^*ab^<t:S-;l-5o 
[0 0 151 :;^1«:feDVDi:UTH-^§ 

•5, ^ff©DVDJiy.±{c;»:^»{l:o^{c«B2&^l£^± 

<-r-5)fc*tc. ^ (1) -CS^LTtJ;^)!^. K:BA^@< 
■r^i)^. WP*NA^:^#<-r^vli:*^'i£i.gtc;Jt;5. * 
ja#tt;&^W^bTVi-5:^iS:«, &«a = 4 o 5 nm, m 

P^NA=0. 8 5 *Sffl-rS^f=l-*^75:SnTViS. Z. 
CDJ:^;i5:*5S:trfflVin«, ^frCDD VD(D 5 ^JUiOiS 
SS{t75^BltglCfj:0. T'f Xi7 itJricH i - V i s i o 
n ^©il5«*ffllBll^*^* 2 B#Pfla±fH® nJtg i -5 . 
[0 0 16] b7&^bJ^*t?), MP^NA<£:;*c#<TS 

n ^ '>7i < -r -5 :^ j**^** nx t/ i -5 . 
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[0 0 17] DVD'b3>/';i7 hx^fXi? (CD) Tfie 
t)nTV»fcl. 2mmlP©affii£» 0. emmJCfSC 

it?, iRftraS*ffg*^fT^5n;t<, ;*c1ftf^T«0. Imm 

[0 0 18] iLZ.:^t\ a«J?*IS<f Si:. iRII*^^ 

T b S c> <i:« ^ KS>&^** S*f^i^ S . 
[0 0 19] z:(5!)i-535::frSC:T<DlS^K{t{C*^V^T«, 

X hX7-fTIE*g:'3T«, DVDilfe*-COtg:^S:j$fc 

S. 

[0 0 2 0] Stc. BfJiE-CiHaibfcJ:oiC^OffnE«F^ 

?ij2 0 8 A'-r hT$)^**^e.. 7-?— X hx^— ?sfjs;tg:^ 

[0 0 2 1] fnES:tg;'3l^-h^-ti-'5^{Ctt. IIiE^?^^ 20 

[0 0 2 2] DVD©^DITiE:^iS;^^-:^!-> 

[0 0 2 3] H9«, D VDTrSffl^nXV^S'X— ^-fe 
i^^'ltjg^^-r. 1 7 2 A-f hx 1 2ff35n7'— ^-ti^ 
^'t^nSo lfTSC5*-«1SllfC4A'f h©I Dt, 2 A* 
-rhWIED, GA'f hCDCPR-MA l3&tKtte>tl, 

1 6 0 A'T hJJ^^-l' >T^— ^"CS-So 2ffB*^5. 30 
ttl 7 2^-1 h^T;0^*^<>5r— ^S'TS-So **^fT« 1 
6 8 A*-f h®;>^'f >7'— ^'C9^^tC4 A'f hCDEDC*^ 

[0 0 2 4] 0 1 0 ic^T=k-5ic. 1 efiCDT"— 
^'^^^^itT, HHco^OfTiE (ECC) x-iS':/D 

2 A-r hx 1 9 2ff»7'— ^'■7*D-y i7$r-^tr. 19 2ff 

b, i>:tc^1•^?F^po^ffc^^i6fc2 0 BffcD^ff ic*fb 

T, 1 OA-f h<Z)KOrr]El^?f#P I Sr^fiXb, (17 40 
2+10) /N*-fhx (192 + 16) ffO^DITiET/D 

[0 0 2 5] CICT, 1 6ff(DmDinEya-yi7 {9\-W 

$ tl^ i7 ^ tC:5J-aBH«-r ^ ;i i tc ct ^frO ^ - U 
— Zf^m^ff^^. 1 2ff (-x— i7) +lfT 

^^■^po) *^?)/<£si 6ia®fEfii-fei':S' o~ 1 

[0 0 2 6] DVD:^S;tCffiVie>nTt/i-2>J;-5!^C«l?^ 50 
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«MS«*t'^*^. A— X Hx^— fnEtB:'3l^l±tt. -f> 
^' - 'J - ® # AT- nJIgT a5 -5 o 
[0 0 2 7] S12«. t«e*5|-Ae>nT^fe.A-X hX 

inEl5F^*^f**P$nfcBl 1 tC^-rECC:/P-;/i7At 

SrfT^. 012T«> ECC::^P-;/i'ACD{H^ff tEC 
C:/D<;/irB©^|^fTT, ffK®ECC::^n«;/i7A ' * 

«^b, ECC7*P-;/^A<^?f^ff <hECCyP-;/i'B 
09ffligcffTfTfafilECC:7'P-;/i7B ' ^«fiK-r-5o Z.<D 

jcptc-r-st, lTiEMa*^e.Mfc^ofTIE^^^^i> 2f& 

CDSgl«{c^i-«S:;^nfc*tc;^0, i|g«i:bT2*6«©A- 
X hX7-lC**bTt)inEnrm«B:'jS:«-rS*t'^ 

s» 

[0 0 2 8] ±Moy^of£m.mn^mi:>ri.^^-:Hmt.\y 

T, SifiLDC (Long-Distance err 

or correction) Code ^ffl V^fe:^^^^ 

ffi^snxvi-s. A— F7^.YXi7 H^'r:/^M07'-i'X 

•5, 

[0 0 2 9] bd-»b;5:*ie), tie5l50LDC3— Ht'<J:S 
fTiE:^S«, W^^Tf«Jffl$n-5X^--v-i7 7^i^<£ 

f^ffl-r^^ntx, rriE®aic*5tt^?ss:tt!±i*x^— A 

^->©^tcai5|5, iig*<hbTITIEtg::'3^[S]±T#S=b 
[0 0 3 0] jfi^, Cl©J:-57'j:«?f-^T-f<Jffl$nTV:>;g) 

tw^friEfifeW^L D c n - H:^s;Tfefijffl-rsswp^ 

*^fj:$nTVi'5« — ^J*^" Error Modeling and Perform 
anceAnalysis of Error-Correcting Codes for the Dig 
ital Video Recording System" , Kouliei Yamamoto et 
al., S P I E^^K^S 8 6 4^^3 3 9H~^3 4 
l-^{CfB«fe$nTViS, 

[0 0 3 1] ZL(D:Scmt. :t-y>^T'^'TRa^'JA- 

/N*;i^^ T'-i' TT^ s Jtx -1- X i7 ^ojt-::? -> 3 - h A-x 
h X ^ - (c^-r s tg:^ i6j±* e » b E C C ^ P ^ « 
c:oyPu/i7«jfi«> HiStcs^TJ;^ 

\z. 7^-^'xh'j— A (x-^®ssn) ■:fjm. Tffiti^ 

IE?3F-^S:#i)PbitLDC:n- K:^S-CS-5o fT:^lRjtC^ 

A-i" h) «ic©jifli3-Ki^ofrE«F#75^e.fj;-s->3- 

h A— X hx5— ^tBro^ti^WA*— X hx^— ^ttjp — 
K (BEC) '>>-^JV^WX-ri>. BEC->>3j?;U*^X 
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[0 0 3 2] 8 nA'-f hXMfTWt»ffi5^— ^'«> ffiS^ 

M, p+1] *ifflv^^.n^o fTiE??F^*^#jn^n;^ (s 

n) ;WhX (M+P) ff(DniE':^ayi7\t. ffzfjf^iz 

ATSo BEC->>/l^Jl/«< 0 1 4 tC^f «t-5{C, 

(.SJUh) t/t'JT^-i'-fiF^ (Q>'N*-1' h (S + Q 
= k-l) ) ©tf^«T-«fi!t$nS«^TfeS. 
[0 0 3 3] BEC->>#;Hy.^tC'b, :eifOt4:/n<;/ 
i-Bi: 5:/n-yi7BtrHlcra^m^ (SYNC) SrlfA 
LT. BEC->>d^JUi:S YNC->>#;U©^tHi^»*'' 
^, ■5-;ifcgE*nfcx-^'©m!Stt*^JBabT. LDC 

[0 0 3 4] :iCD<to;^iS#*fflVi^i:, ->3— hA'- 
X hX7— o^v^^tx-r xi'Tlix^— 4^»l*tfettib 

[0 0 3 5] 

^»-ffi^tifem^« ru-K^-\':^^ji^j gp{c$>^g£^ffi-r 
-wM\z^^mmm^xx.^-mm^m±vT^^^-A^. 

»i«^S8KO«Vi|?F#S-e«X7— e»d«S< ?5: 0 
[0 0 3 6] f^, ±IBfcf«y h->-7 T^-f^aii^htC 

xi7 h©»iWTtiiitr^»tcio, iy^^^ji^^^i^^^-y 
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mmmfkys-^x—^o^mi^^^ifi'^izi^y h-r^m.^^s> 

[0 0 3 7] ilcoJ;^^c«^^^-cftJffl^t^T^/>•s>^B*IT 
IE8fe^l5**Jfflf s«e5tE<^L D c 3- H:*sc{ci«friE:^ 

[0 0 3 8] ^^m\t. sim^M^^^vrz^mu^^ 
<Dy'—^mSin±izmt:>K). ^r^yx-i^h^znT^^ 

k*-y hX h'J-Av'^ h*f®$rSMi:T^« 
[0 0 3 9] Sfc. J^fl^gw^awgMti, BfS©i>># 

[0 0 4 0] 

[^a^^str^fcs&w^a] ±fabfc^)s*«i*bB 

20 Vi-S). 

[004 1] ( 1 ) j^nm<Dmnn^:fjmwmsi-i.^ 

UfrXN^lxmfSi^tl^ (MXN) 5'-i5'->>7}^;KDW 
^y^-^yay^izmvx. ?iJ;^iBHcP->>/t^;i'©^0 
ITiE^?^7!>i#JP$tl, ( (M+P) XN) ->>5}?;K0^ 

x^— tfei±s->>3i^ji'*^if A$n. /N*— 7. hx^— ^m-> 
>7f<;i'«, m:f3\^\z (M+P) / J ->>:!i^;i'-c^OfTiE 

30 JbP^n, #>'l/-A©RWm^RtX (N/2) + (L- 
^fBSi«# ((at-. J. K, L, M, N«SIS:) <Dm^ 

mmm^mmm*mm(Dmm^^■mx\^^^m■^^ ->> 

[0 0 4 2] ;i(0:^j£Ry^S«tc<j;n«. <Rf^<©::^i^-e 

^r^m-^. mmm^<D^m^mx^v^-)i'izy h=s:'> 

t^5l5x^— ^;;^c■:5T^ifc->>:!^^;^x-^'^:IEb^iv- 
[0 0 4 3] ( 2 ) *5gM<7)te©«-^S^*teRy:gS 
Mff XN^JT«fi£$n^ (MXN) X— ^'->>#;i' 
©it^T^— 5'^p->'i7tc?*bT, ?ij:^rp)ixp->>5l<;i'0 

ilOfTIE??^;0i#JP^n, ( (M+P) XN) '>>:^)l 

50 7. hx5-:^m->>Ji^;i/*^*ifx$n. /N'-xhx?— ^ 
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11 

m->>^^Mt. ?1J:^|6]IC (M+P) /J ->>3j?Jl'-CK0 

7&i#jn^n. (N/2) + 

(L-i) m(D->>^-)Vy=-i$'tiimkmm^nxm^-^ 

tlT^^^mStmi^ J. K. L. M, NttSI&) 

[0 0 4 4] 2^5EM<©(t&®:^feR^^^«fw<J;n«, 

[0 0 4 5] ( 3 ) 2|i:feKcDSiJ©«#W^;^ftRtK^« 

\t. Mff XN^JTltfiKSn^ (MXN) 5^— ^->>4^;i/ 

^OfnE«F#*^#SP^n. ( (M+P) XN) '>>yf^)U 5 

tii->>jf^;i/«, JiJ:^r6]tc (m+p) / j i^>5l^;i'-cK0 

^mm^n. ^y u~A<Dmmm^Rrs (n/2) + 
(L-i) m<^->>^)^'T—$'tm:^^M-^nxtd&-^ 
nx^^^mmmii^ (fib, j, k, l. m, n«s?s) 

mv, mmm^m^mf)m^<Dm.m*^^■rnx\^^^m 
mm9^<Dmo:>yiy-j^izmx^nrzn-y^hJ^^ 

u t u -> > jH;i'^#J-'iCTtti@ L- X 

[0 0 4 6] *:%BJ©SiJcD:^j£B:r5SBf'J:niS, ->3 
- hA'-X hX^-^tti^?^cO^0fTIE^*<h->>Jl^JU 
^)-fiL'^S:^MUfc«^T'#5.n^v3- hA'-X hX7 

•5) o 
[0 0 4 7] 

[0 0 4 8] ^1 mmif^m 
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[0 0 4 9] IBSia^^-ed&S^tX'f T.i' 1 0*^^3tfcfy 
/7 7 -y T/'x y h* 1 2 tCTM*-ttl $ >^ U T > 

:/ 1 4 Tii^i^a^j^^ffijas^d^ff *3n, u - k^^at^ 

S[|^fi!t^ifi[ffifi!c^*ttttlLT, f^jftOPLL (Pha 

I se Locked L o o p) iai^T5^^^Jl't'-y h 
x-^tt*-tilL'®^^^.'l't*>>' (PLCK) 
d^*^fiX^tl-2), ^:(0^a>yi'PLCKtcJ:oTraMM^ 

d^tfetib^ti, m^xm<^nx<^mmi-'^^'r^)v\:iy 

2 0©Ji3£«mt' — B-IE^^n-S. 
[0 0 5 0] A*-y :7 T ;^ ^ U 2 0 iCfE1g$txybx-^'?5^ 

x^-inE::^D>yi7^<ji:T?E1t$nst. POfTiESI5 2 
0 2««^*:sats$tife^-5'*s£*-mb> ^DfTiE^as* 

O^'-^i— 7. (I/F) g52 4$:jlbT, 9\-mzm. 

[0 0 5 1] Ttx'i' Xi7 1 0 0^:— iS- 2 G^^J^-T^-y- 
-;}^lHliS2 8, ^DfTIEgP2 2. I /FSU 2 4 lC«-x"f 
r] W^X3 2^;;M>T$iJfflI^-r 3>3 Od^'S^^tl-S. 

[0 0 5 2] $T2:©<k'5JS:«iaXS©tti-C, ^DfllE 
:^SiC«?5F-^SrfflV^"r. LDCa— fTIEtg 

[0 0 5 3] H2«2|s:|^]6SJI^«l-*3ttSBEC->>JJ^JU 

6^J©BEC*^*Jf A^n, EEC— JiJ(C«2*a.(D (— ?>J 
©BEC^J, ^Jx.««l9)OBEC?'J« rB00~B0 
kj t rB6 0~B6kJ (D 2ia® B E C?S^J*^'*-5) 
B E C ->>#Jl-*^* 1 fT«^!C-^JfCBag$nfc^J-C$> 
*I^J±2i|a<!i«PS&-r. «l^ffi©BEC->>#>/W^ 

10 B$n, BEC->>3i^;i'?'J«6^j^^fcise), ^#t-2 4 
B E c -> >5}^ ;i/;0^*}f A ^ nr J; Vi. s 2 tt± 

■(^Tl 2i|ac9BEC5S5^J*^5b-i>o 
[0 0 5 4] (fti, ^It^T^-iS'^MA'T hWlt^J^PA- 

■i h(D/v)r-^--ti^±iiSLma-^rix\^^^A^. bec->> 

vJ^;U«l?#«5?'^ (M+P) /JT. B e c ©ffriE??-^-*^ 
BECOt'-^'S^ ( (M+P) / J) -Pt)S:0. x 

50 BEc->>3i^ji'*^#JD^n-5<h, ejt^fcttfsei 
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YN c (Dmah^it>tcm^im 2 Ts^LTt^-s. 

[0 0 5 5] c:cDJ;^/i«fi!c-CtSa5'-^'Ry^BEC-> 

-ti^C-i). 20 
[0 0 5 6] 0 3«ffi#^|i(StCj;t?Tt:-y h->7 

^-r-SW^^S^UTI/i-So C^lTtt, I^Wfl-^ (SYN 

[0 0 5 7] 04«tf'y h->7 hlr J;oT5l*t"«>#« 

iHli^iSftf^^li-. M^it.'^V^Jl^if^y hi7U'yi'^ti^ 30 
>hb. ;icCD|ll«ffi#*^5l:gfer^^'f 5>^t:•fe>i5'- 
{CUTB^^»(Cl|S&«p;t■B:T«lttJ':'-^ >HS:K^$13:. ^ 

[0 0 5 8] H4{C*5V»Ttt, n^fS^i^Ml^Xisktii-^ 

nfcBwm^* rs YNcti^ai^^j . t^wi^wm^*^ 

rSYNCW^tUTPj . SYNCtfeW'^-r> 
rsYNC^WWDj iS5^bTVi-5« 
[0 0 5 9] 03®J;^;^j:SYNCW^CRgtC±oTPL 40 



c b -yy h^ajj ©1 



LT, rs YNCP^iEBITPj «25^^^;Hfy hisn 
[0 0 6 0] ->>i'A:$'->CD«^(75S{t4?-l' > h^K 

^tULfc«^, rsYNC^tts«^j 1:7 

U— i^ltftD rSYNC^tUm^J 7!)^e.Egii*S!lSLT 

rsYNCMi^iiTPj «^*%^^-i±stbfc«^. 
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\ZfS.^. @4©2 CB->7 TP«#{C**b 
T2CB|frT rSYNC^Wm^J WX->v'*^^:feLT 

X>y>;*^f.TP*T©!eiil*iffl5ebT->7 hg*«i|9JW 

^{BItC->7 hbTVi^«-&tt. TP*->e,SYNC* 

s^«#i6^6^m$nfc rsYNc^tti«^j « rsY 

•5. 

[0 0 6 1] B^i!)f^T«. cciT^tB;^n^i^«sm^ 
m<Dmn^-^ii^ rsYNcwiggtTPj ^s^^l 

7h/0^^^f^t. ^■\'^;Uk*<y ^'tijEKK^- 
tH^nXfe, ->>4?;i'X— 5'li^TX5 — iTJc-So 
[0 0 6 2] ::oJ:^7a:t:>;/ h->:7 haiR«fBiM*^6.S6 

[0 0 6 3] 0 5ttBEC-»jJ?Jl/$r#JjpLfc^OfriE 

[0 0 6 4] mSmmrVi&^'^'f^T.^ AQti^^^\f.v 
H4 2{rTK*U$nfc«#«. 05^L^C 

5^-v:t^;i/g|54 4ic2l6n^. i^oi^v^nfcm 

-^«^i^»fiX^i:iitifiX^i'*JSmbX> PLL (Pha 
se Locked L o o p) HK^^^e-ii^cSI^W^ 
ai:5i-WlH]i^4 6X5^-\'^-;Pt'-y Ht^— ^'S^^tlib©?^-^ 
^;Ut*-y hi7D>;/i7 (PLCK) ;0^^fi£$n^o ^Oi' 
D-yi7PLCKtCj;-pTI^^«^*^'«ltil$n, i^V^Xit 
^nx<-5m#54^e.^-V'^Jl'tf';/ ^'*^K*-tt5;^n 

x->>#;ux-^'fc«is$n. -fei^^nMa^x^— rriE 

rP>;/^?[^W*^Bje.n, x-5'ieitgR5 0(73*&5£«B?lC 

tftg|5 5 otciHts^n^o 

[0 0 6 5] x-^iatiSBS 0{Cg|0ITIE^P«>i'ik5^ 
-^'J&ifSit^tlfce., ^fe-rBECiriE-^tHSPS 2XB 
EC->>3j?JpcDi^DITIE®S^ff -5. x^-79yn> 
hP-;UgP5 4tt, R^m-^«^ttltt}H<i:BEC->>7j^Jl' 
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IS 

B E C -> >7j^ J W^©KOlt«X- * WSW bX V > 

;^^i•#JJ^^cJ^;CTx-^'fa^i:g^55 o®5"-^^gMb. 

[0 0 6 6] ^l', 0 5 OS^^«©i!if^S:iJiWr «). 

[0 0 6 7] S 6 (:i*|^JgJ^ffi©MSIig(^7'-^P# 
^mt. ^6iC*3tt^^P:^^ttRLL (17) 

[0 0 6 8] f5®§n5«#->>5l^-'l'7'-5' ('\^rit* 

S^) «. ->>^:;P5^-^(7Dt:-;/ hia^JTii^b. RLL 
(1 7) ?J-^®m'J«CJ;oT5^^^'-JUt*-y htC^^Sn 

cniCJ:-:3TiB®m#© "l" feL.<tt"0" 

[0 0 6 9] T^mmmmx'it. mmm^^tiix2^^'^ 30 

6P5 0{C-€-Olt#S:8EtSbT*^, ->>5l^;i'^i-«iJ^^i^ 

[0 0 7 0] 0 7«S^5Q=a®"7n— 5^^— hTfe^, 
5fe-r. 7.T--y:^S 1 2T^5'-i'Xi'4 0*^^.^tf<;/i'T 

1^4 6T^^^'-;L'k'-y hx— ^tt.^ti3L.W5^^^^;Hf V 
h^7a-yi7 (PLCK) *^*^fi)c$n. ;i©i7n-;/i7 PL 

cKiz^^xmmmmmm^n^. iroi^, k*-;/h 

hfe^m^n'S, T.'ryZfS 1 4-X?, l^^ffi^tCS 40 

[0 0 7 1] XT-'yT'S 1 6T% X ^ — :7 ^ ^J^^figgP 5 

[0 0 7 2] x-:J'i2tiaP5 0tC^0iTiE:7P->i7^5=^ 50 
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-^'*«E1t^nfc^. X5^-y:/S 2 OTf, BECfTiE- 

«ll±lgP5 2(t<tOBEC->>/l^;K^MDiriEJaa2:ff 
^. 06OD0iJTtt> BEC>'>it?;l' "9 3" TS^^OiriE 
»CJ;0, "5 8" trlTiE^tlfci:T-5. — flSWtCtt, m 

mm^t.BE ci^>:^)u:sc.z^B e c >'>#;w#wots 

[^^ffi^^BEC->>5K;i'?f^*^*{ClEL<^ai 

T. KOfTIEtt#{tS65 6T5aa$n-5o X5^-y:?'S2 
2-eBEC->>#JK35fTjEW0Sr^r77i^*-tr«y 
•SttfelC, iTIE^WBEC-^^JH;!/ "5 8" SrffiSf 

'So 

[0 0 7 3] m^v^—^<Dm<otnEmm^no^. 

5'IBie«P5 0 36>e.W«'X-^*^*aiL, 7>5">;/7'S2 
4 T*f ^' CD mf© B E C -> >7}^ Jl/CDiriECDW 
*€rSI^-5= 5Jt^©BEC->>3}^;i'*WlE$nfefc«X 

dtiS^iODT. X7^y:^S 2 6T^li->>il^JU5^-5'iS?"J 
^rH^tSLT. ^^-^^JVt'-y hSr#^o X7^->'yS2 8 
Tff^lH5^-\'^-'l'k*'y h©tt'(CfTjE^«BEC->>3K;U 
"5 8" di-&SnTVi-5*^5*^*'J5£^nS, 
tt, y S 1 8 tlfc MyV'yyV «fclt -> 

$e,jc>'>3j?;i'^)-sij^*Te.uxas. itie 

^WBEC->>7}<;1^ "5 8" Tj^'S^IS^^^Jl'k'-y 
tt'tc^^nxi/^-g.^-^f*. X5=--7:/S 3 OX, ^cD->> 
"5 8" ^^*fJt^r•l>v'>5i^>'^»fL^i-a■:3'<'^T5^^ 
hSrS^J-fJb. W^iHf^. 

[0 0 7 4] UA±^?«bfc<i:-5(C, ^HSfiJ^ffitCj^n 
=f-^r^-)\^\iyVm^V^ (k->;; h->-7 ha^) 

tfem-r^^iitciD, ->>5j?;vii-sij^*^MLx. »a 

n^x^-^-i' 7 7^<£fflV^fcffi^lTiES^R:d«fiJfflX 
^ti^^%(DXW (C^dV^X, ->3— h/t— 7. hX5 — €r 
MM-r^Clt^^X^^. fj:*3, *jfiX«. 
Si^^itfS;!^, raai«#^ii?rS<5J-pX43D, 

«^#>iigH{c;/i-r)XVi-5®x. ^^mMMWit.'i^Witi^^ 

[0 0 7 5] $?)tc, /-^-X hX7-tfeHiv->5l?;i':e'^il 

•pxuiS«-&. A*-;^ hx5-^m->>'f^>'^&^0fTIE 

LX±fiXbfc^^^-JH::-v h^JO^i-i'L^^^SbX^^ 
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[0 0 7 6] hX^-tfeffi-^^TpJUTSi^lx 

X 7 to -> ^JJ^-fK^IE t Vi^J-SiL^X l^SA^'^m ^ tl^i 
-eoDX^»t-S-::?ViT'r— ^'->>3^^J^^ilw^S^^■ 
5-«im?tF^cotfetottffiT, '>y h»<os:^4«^to-r 

[0 0 7 7] Kx7-«^m->>3p;i'*«:7k 

M#®l^lto#-T >H*^->'7 MxTVifc«-&, v-g — HA 
-X hx5-^tti©^aa«|tlW«^(C]fiViffl'j*^&M®m 

[0 0 7 8] *fc, ±fBl^ai«#0«ltoiS'-f 

i//0^^to$nfc^, A-x hx5— ^tHffl->>'i^^K^t^ 

^'->>:i^;i/«X^ — i:LT7 5i^«rJtT, ^— iS'->>4^ 

^ML.fc«^fe, •t»*x-^«xv-T-*^v:to:7^ 
[0 0 7 9] jy.T, *5!gg{c:J:-i.«^S^:^feBttXSB 

[0 0 8 0] m2mmmm 

^«x-^IB1tgP5 Olciait^n;^:^. MDfTIE:/P-;/ 



^J-fiJgpe 2tCj;D^Igb^c->>#;U5i-SiMS:«lSSP4 8 

\Zit^T^i^\Z'J&^tf3:^o ^IB:^a: 2 / 3 R L L 
(1, 7) Tttl. 5f&. DVDS^TfflV^TVi-5)8/ 
16RLL (2, 1 0) T«2fgCD«»;^^*i5®{Cfj:^o 

Sfc, ^'-^S'lHltaps oicEtt^tifc^^ 

10 iii.s*^'$)^;/t*e)> :$fe-r«i9]«cBEct?#oKOfnE5!ia 
xit. ^myf^ti^2X3Ri.'L (1. 7) Ttt. m.mu 

v'>3l^;i'^)-0^-V^Jl'tf'y :5'S:^*to$^V>t. 

B E c^n(D'iKmt^m^fs.^^9tm^-r^c ht^vtt^^ 

Matc^vHiJ^tvi. 
20 [0 0 8 1] ijiiifteabfcJcpfc^^ae^Jctn^, 

hM^T^^f ^X7-eSIS:i!>?S:<-r-5*d>*T^ 

-5, 
[0 0 8 2] 

[%BJCD^i:l^] iy,Jiift0^t;tj::^>tc*»BJlcJ;n«, IE 

9-^to^f^cD^s^,^^las^^T^»T, \iyhyyvm.». 

[@SOffim35:l%e^] 

[0 2] 2ts:5!BJ(7)— S^ffiJ^^<^ECC:/D<yi7lC:fett^ 

[03] t*-y h->:7 h5!^sig^&atti^-r^fcse)<^0. 

[04] b'-y h->7 h^W5"f i>i^^^-r0o 

[0 5] *5£§^tcJ:^«^fi^Se®^lll]!(S?^^®« 

[0 6] %\mmm(r>=f--5'^^iM^7T^tm. 

[0 7] ^ l*)^J^ffi®||^S!lf^€:*T7D-5^+- 

[0 8] *%e^{cj:sm^s^^e«o^2ii]Sfi}^^©« 

50 [09] fie5feWDVD{C*3tt-S)7^-^-fei7i5'©«fiR^J<l: 
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[01 01 ti£5l5WDVDJC*ttSECC:/a-yi'®«^ 

[0 11] fi!*WDVD{C*5l-J-^fT-f >:5'-'J-::^^<D 

[SI 3] t^3t5«?iJ:^Iol(C®*-KOiTiE«=^S:#iPL-yc 

L D c :3— H:^^^®E c c:/a y d7 0«j^^j«:^f E. 

[0141 0 1 3©BEC v'>xP;l/®#J5K*^T0. 
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